A novel redox system for CNS-directed delivery of estradiol causes sustained LH suppression in castrate rats.
A series of 4 studies was conducted to examine the estrogen-like activity of a chemical delivery system (CDS) coupled to estradiol (E2). The CDS is based on a redox system, analogous to the NAD+ in equilibrium NADH coenzyme system and has previously been shown capable of sustained and site specific drug delivery to the central nervous system. The ability of CDS-E2 to suppress luteinizing hormone (LH) in gonadectomized rats was examined as an index of sustained estrogen action. A single dose of CDS-E2 resulted in significantly decreased LH serum levels in castrate rats through at least 24 days while an equimolar dose of E2 resulted in only transient LH decrease. Serum E2 levels were not different between the treatment groups, indicating that peripheral estrogen could not readily explain sustained hormone activity. A dose-response relationship was observed 12 days post-drug treatment in all monitored estrogen activities which showed CDS-E2 is more potent compared to equimolar E2. Further, LH suppression was significantly greater compared to ovariectomized rats treated with equimolar estradiol valerate, while anterior pituitary weights were not different between groups. Together with our previous data, these studies show that CDS-E2 exerts sustained estrogen-like activity which cannot be readily attributed to circulating E2 levels. These findings are consistent with a sustained, brain directed delivery of estrogen.